It is well known that the geometrical optics approximation, generally valid for high-frequency fields, fails in the vicinity of a caustic. A systematic procedure of V. P. Maslov that remedies this situation will be reviewed in this paper. 
INTRODUCTION
The purpose of this article is to bring to the attention of radio engineers and scientists concerned with high-frequency wave propagation some methods, attributable in part to V. P. Maslov [Maslov, 1972; Maslov and Fedoryuk, 1981] , that have been applied mainly to physics as a bridge between classical and quantum mechanics. Their main application is to evaluate the field near a caustic where geometrical optics (GO), even augmented by the geometrical theory of diffraction (GTD) [Keller, 1962] , fail. No attempt will be made to prove all statements. Rather, we will illustrate their application by simple problems. We wish to emphasize ideas rather than rigor. Furthermore, although the method is quite general, There are several relevant articles by mathematicians such as Duisterrn•iat [1973] , Guillernin and Sternberg [1977] , and Hdrrnander [1971] and by physicists such as Berry and Mount [1972] , Percival [1977] , and Voros [1976] , but they require a rather sophisticated mathematics background and treat problems of more relevance to quantum mechanics. The basic work of Maslov is reported in [Maslov, 1972-1, a book written in Russian and translated into French, and a more recent book by Maslov and Fedoryuk [1981] . A very readable article is that of Kravtsov [1968] . The present paper, in which we have borrowed two examples from Kravtsov [1968] , gives a more thorough discussion of the basic tools of Maslov: the Lagrangian submanifold A, which resides in the phase space M = X x K and gives a global description of the phase, and the canonical operator that relates the field descriptions on A to those in the original problem space X or in a hybrid space Y, whose coordinates are a combination of some space coordinates from X and some wave vector coordinates from K. A more thorough review of Maslov's method is given in Ziolkowski [1980] . This paper is organized as follows. Geometrical optics (GO) is reviewed briefly in section 2 and is applied to our two examples: plane wave propagation in a linear layer medium and propagation near a cusp caustic in a homogeneous medium. In section 3 the phase space approach to geometrical optics is discussed. Hamilton's equations and the associated flow, the Lagrangian submanifold, and amplitude half densities are introduced, and their connection with standard GO quantities is made. The canonical operator and the resultant representation of the field are defined in section 4. Two alternate descriptions of that representation also are given. Maslov's method is then applied to the aforementioned examples. We summarize in section 5 the major elements of that approach.
GEOMETRICAL OPTICS

General aspects
The GO method seeks (in the presence of a large parameter k, which following Leray [1972] (1) ray tracing, which defines the continuation of the phase independently of the amplitude, and (2) determination of the amplitude, which can be carried out by following intensity variations along each ray without regard to the solution on other rays. The determination of the phase and the associated descriptions--phase front, rays, fields of wave vectors, or group velocity vectors--is strictly geometrical optics in its original meaning. We shall designate it by GO. In physics this corresponds to classical mechanics, where the rays become the point or system trajectories. The amplitude transport is actually a higher-order construct.
The general problem considered here is a Cauchytype or "continuation" problem. The values of the field U(xo)= U(•o) on a surface Xo c X are given, and the function (3) satisfying (1) is to be found in X. It is assumed that no caustics intersect Xo and that a sense of crossing of Xo is given. Furthermore, the given field U(go) is assumed to have the GO field 
and u(a•) is constructed in the same form (3), except in some regions (the vicinity of caustics) where a different representation is needed. Maslov's method is precisely designed to furnish such a representation.
Note that the GO solution breaks down at a caustic in two ways: continuation of the phase by ray tracing beyond the caustic and determination of the amplitude by the transport equation on a caustic. The former difficulty arises because the phase function solution of the eikonal equation is (generally) multivalued; the caustic coincides with the join of the branches of the phase function. The branch of the phase function changes as the phase is continued through a caustic, and the characteristic r•/2 phase shifts result. GO fails to give a prescription for the transport fails at a caustic because the tube of rays in which the intensity is being conserved has zero cross section there; thus GO (incorrectly) predicts an infinite amplitude at a caustic.
Examples
To illustrate these methods, we shall consider Let the coordinates a = (ty 1 .... , f/n-l) parameterize the rays. A point on any ray can then be labeled by a and z such that the points a: = (a, z) and a•o = (a, 0). Let J(a, •)= dxdz/da& be the Jacobian of the transformation from those ray coordinates (a, z) to the space coordinates (x, z). It can be shown [Leray, 1972; Maslov, 1972; Ziolkowski, 1980] Since it indicates that a phase space trajectory has crossed the singular set, the index also marks the passage of a GO ray through a caustic. This is depicted in Figure 9 and 10. In Figure 9 
